An alternatively spliced polycistronic mRNA encoding cyclic adenosine 3',5'-monophosphate (cAMP)-responsive transcription factor CREB (cAMP response element-binding protein) in human testis extinguishes expression of an internally translated inhibitor CREB isoform.
Cyclic AMP response element-binding protein (CREB) regulates the expression of cAMP-responsive genes. In the rat testis, several isoforms of CREB arise from alternative exon splicing that occurs cyclically during the 12-day cell association cycles of spermatogenesis. Insertion of alternatively spliced exon W into CREB mRNA during spermatogenesis results in a polycistronic RNA that encodes two novel internally translated CREB repressor isoforms called I-CREBs, consisting of the carboxy-terminal DNA-binding domain devoid of the transactivation domains. Here we report the alternative splicing of an additional novel exon Z in CREB mRNA expressed in human but not in mouse or rat testis. Insertion of exon Z abolishes the synthesis of one of the two inhibitor CREBs due to the introduction of an inframe stop codon within exon Z. We show that exon Z is not spliced into mRNAs in mouse and rat testes due to the evolution of mutations in the splice signals flanking exon Z. These findings suggest that the splicing in of exon Z may be part of a human-specific mechanism to regulate cAMP-dependent regulatory pathways in spermatogenesis by extinguishing the expression of a CREB repressor.